Abstract. In the present paper, we establish Chen inequalities for bi-slant submanifolds in Sasakian space forms, by using subspaces orthogonal to the Reeb vector field
Let M be an n-dimensional submanifold of a Riemannian manifold M. We denote by V the Riemannian connection of M. Also, let h be the second fundamental form and R the Riemann curvature tensor on M. Then ii(p) = if>(ei,e,). n f-.
1=1
Also, we set and Kj = g(h( e h e j), e r) 'v 2 = g(H e i, e j), h ( e i, e j))-i,j=1
Bi-slant submanifolds in Sasakian manifolds
A (2m + l)-dimensional Riemannian manifold (M,g) is said to be a
Sasakian manifold
if it admits an endomorphism <f> of its tangent bundle TM, a vector field £ and a 1-form rj satisfying: A Sasakian manifold with constant </>-sectional curvature c is said to be a Sasakian space As examples of Sasakian space forms we mention R 2m+1 and S 2m+1 , with standard Sasakian structures (see [1] ).
DEFINITION.
We call a differentiate distribution T> on M a slant distribution if for each x £ M and each nonzero vector X € T>x, the angle Ov(X) between (fiX and the vector subspace T>x is constant, which is independent of the choice of x e M and X € Vx. In this case, the constant angle dp is called the slant angle of the distribution V.
We say that a submanifold M tangent to £ is a bi-slant submanifold of M if there exist two orthogonal distributions T>\ and T>2 on M such that: i) TM admits the orthogonal direct decomposition TM = V\ ©2?2©{£}-ii) For any i = 1, 2, Vi is slant distribution with slant angle 8l. Let 2d\ = dimPi and 2c?2 = dim£>2-
REMARK.
If either d\ or (¿2 vanishes, the bi-slant submanifold ia a slant submanifold. Thus, slant submanifolds (and, therefore, invariant and antiinvariant submanifolds) are special cases of bi-slant submanifolds.
Invariant and anti-invariant immersions are slant immersions with slant angle 6 -0 and 0 = respectively. A slant immersion which is neither invariant nor anti-invariant is called a proper slant immersion.
For the properties and examples of bi-slant submanifolds in Sasakian manifolds, we refer to [2] .
For any tangent vector field X to M, we put cfiX = PX + FX, where PX and FX are the tangential and normal components of <f>X, respectively. We denote by (2-1) ||P|| 2 = jt gHPeuej).
i,j = 1
B.Y. Chen inequality
We prove the Chen inequality for bi-slant submanifolds in a Sasakian space form.
We consider plane sections n orthogonal to 
R(X, Y, Z, W) = R(X, y, Z, W)+g(h(X, W), h(Y, Z))-g(h(X, Z),h(Y, W)), for all X, Y, Z, W 6 T(TM).
Since M(c) is a Sasakian space form, then we have
(TM).
Let peM and {ei,..., en = £} an orthonormal basis of TpM and {en+i,..., e2m, e2m+i} an orthonormal basis of T^M.
.., n}, from the equation (3.4), it follows that c + 3 (3.5) R(ei, ej, ej, ej) = ---(-n + n 2 )+ + -2(n -1) + 3 £ e,-)}.
hj = 1
Let M C M(c) be a bi-slant submanifold, dim M -n = 2d\ + 2(¿2 + 1.
We consider an adapted bi-slant orthonormal frame The relation (3.5) implies that c + 3 (3.6) R(ei,ej,ei,ej) = --(n 2 -n) 4 + cos 2 + d2 cos 2 02) -2(n -1)].
Denoting by
from the relation (3.6), one has If we put (3.10) £ = 2r -(
we obtain (3-11)
Let p G M, 7T c T p M, dim7T = 2, 7r orthogonal to We consider two cases: i) 7T is tangent to V\. We may assume it = sp{ei, e2}.
We put e"-|_i = u^iy. The relation (3.11) becomes n -n 2m+l
By using Lemma 1.1, we derive from (3.12): n 2m+l (3.13)
Prom the Gauss equation for X = Z = ei, V = VT = e 2 , we obtain i q -| 2m+l It follows that the shape operators take the desired forms. Then we have:
on T>i and 
